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© Single-acting valve for fluids. 



@ The invention discloses a unidirectional valve for 
fluids, particularly suited to be installed on contain- 
ers. 

The valve includes a valve-body (2,42) substan- 
tially in the shape of a cytidrical cap. preferably 
made of plastic material and provided with holes (15, 
^45) on the bottom (16) and with a flexible plastic disk 
^ with a central hole (10). 

The disk (6) is locked in the interior of the valve- 
£2 body (2) through a groove (8) obtained around the 
QQrrrtomaJ pertmeter of the cap rtsetf. while the edge of 
the hole (10) contrasts against the surface of the 
central core of the valve-body. 
CO Who" the pressure outside the container (4.43) 
is higher than the internal pressure, the edge of the 
central hole (10) of the disk (6) or a crown around 
CLthls hole, adheres to a corresponding edge, or sur- 
face belonging to the central core of the valve-body, 
thus creating the seal, while if the internal pressure 
is higher than the external pressure, the middle of 



the disk (6) rises and forms an annular opening for 
the passage of the fluid towards the outside. 
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SINGLE-ACTING VALVE FOR FLUIDS. 



The invention concerns a unidirectional valve 
particularly suited to favour the outlet of fluids from 
the interior of ermetic containers. 

It is known that unidirectional valves are fluid- 
intercepting organs which present the peculiarity of 
permitting the flow in a single direction. These 
valves find various applications in waterworks and 
gas plants, as well as organs for the discharge of 
overpressure from the interior of tanks and contain- 
ers in general. When the internal pressure exceeds 
the sum of the external pressure and of the elastic 
valve reaction, the fluid of the container flows to the 
exterior and into the atmosphere until the equilib- 
rium of the pressures is reset 

An application of this kind of valves can be 
found in the foodstuff industry, for instance in the 
packaging of coffee. We know, in fact that coffee 
is packaged in silver paper containers which are 
vacuum sealed to lengthen the conservation of the 
coffee they contain. In the course of time, as long 
as the coffee remains in the sealed bag, ft devel- 
ops some gases which could break the sealed 
container, if they are not expelled. To avoid such 
an inconvenience, a unidirectional valve is applied 
to the container. This valve allows the outlet of the 
gases from the bag, but doesn't allow the air to 
enter the bag, because this could cause the dete- 
rioration of the coffee contained therein. 

A unidirectional valve belonging to the known 
technique is applied to a coffee container and it 
permits the release of the overpressure contained 
in the interior Into the atmosphere. 

Such a unidirectional valve comprises a valve- 
body, applied to the container, a deformable valvu- 
lar element is assembled. Said deformable valvular 
element Intercepts a plurality of sifts made on the 
valve-body which put the interior of the container in 
communication with the external environment 

The most obvious Inconvenience of this kind of 
valve Is that the seal is applied near the external 
part of the valvular element along an annular part 
providing contact between the valvular element and 
the valve-body and sometimes the obtained seal Is 
not so effective, because of the remarkable exten- 
sion of the contact area between the elastic disk 
and the valve-body. 

Considering that after a period the elastic val- 
vular element loses most of its elasticity because 
of the aging process of the plastic material which It 
is made of, it can be understood how this valve 
only provides a decisively precarious seal which 
becomes worse as time goes by. 

The purpose of the present invention, is to 
eliminate the above mentioned inconvenience 
through a unidirectional valve for fluids, particularly 



suited to be installed on containers in general, so 
as to permit the outlet of the fluids contained 
therein, whenever the pressure within the container 
largely exceeds the pressure of the external envi- 

5 ronment 

The above mentioned purpose, and others that 
will be better explained hereafter, are obtained 
through the realization of a unidirectional valve for 
fluids, especially suited to be applied to containers, 

to which, according to the claims, comprises a body 
which has substantially the shape of a cylindrical 
cap, made preferably of plastic material or rubber, 
applied to any container and provided with a bot- 
tom presenting some holes which put the interior of 

15 the container into communication with the external 
environment, and comprising also a thin elastic and 
flexible disk, made preferably of plastic material or 
rubber, provided with a central hole and cooperat- 
ing with the valve-body, characterized in that the 

so disk is fixed through a tongue-end-groove type joint 
inside the valve-body, said joint being obtained 
through the insertion of the perimetral edge of the 
disk into an annular groove which is present on the 
internal lateral wall of the valve-body, and in that 

25 this disk creates the seal with the body of the valve 
through the elastic contrast of the edge of the hole 
of this disk, or of an annular area around this edge, 
against a corresponding edge or a corrisponding 
surface belonging to the central area of the valve- 

30 body. 

When the pressure outside the container is 
higher than the internal pressure, the valvular ele- 
ment rises and creates an annular section allowing 
the passage of the fluid from the interior to the 

35 exterior, said section being near the edge of the 
central hole of the disk. 

Advantageously the invention discloses a un- 
idirectional valve insuring a highly reliable perfor- 
mance, because the small extension of the area 

40 corresponding to the seal area, insure an optimal 
perfbmance of the valve. 

The described purposes and advantages will 
be better understood from the description of 6 
different embodiments of the invention, which are 

45 given by way of example only, but are not meant to 
limit the scope of the invention and which are 
represented in the tables of drawing, wherein: 

- Fig. 1 represents a lengthwise cross-sec- 
tion of an embodiment of the valve according to 

60 the invention in its closed position; 

- Fig. 2 represents the same valve of Fig. 1 
in its open position. 

- Fig. 3 represents a cross-section of a var- 
ied embodiment of the valve according to the in- 
vention; 
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- Fig. 4 represents the valve of Rg. 3 in its 
open position. 

- Fig. 5 represents a cross-section of another 
embodiment of the valve of Fig. 1 . 

- Fig. 6 represents the valve of Fig. 5 in its 
open position. 

- Fig. 7 represents another embodiment of 
the valve of Fig. 1 . 

- Fig. 8 represents the valve of Fig. 7 in its 
open position. 

- Fig. 9 is a further constructive variation of 
the valve of Fig. 1 . 

- Fig. 10 represents the valve of Fig. 9 in its 
open position. 

- Rg. 11 represents the valve according to 
the invention in the embodiment which can be 
screwed onto the neck of a container. 

With reference to the above mentioned Figures 
H can be observed in Fig. 1 that the valve accord- 
ing to the invention, indicated with 1. has a valve- 
body 2 in the shape of a cap and is equipped with 
a flange 3 by which it is attached to the container 4 
(partly represented in the cross-section], the junc- 
tion being performed, for instance, by ultrasound 
fusion. 

The valve-body 2, moreover, presents in the 
case of Rg. 1, a central core 5, which is essentially 
cylindrical, but with a conical base against which 
the edge of the hole 10 of the elastic disk 6 
contrasts. 

An annular projection 7 with a semicircular 
cross section obtained on the internal wall of the 
cap constituting the valve-body 2, creates an an- 
nular undercut groove 8 inside which the perimetral 
external edge 9, of the elastic disk 6 is lodged. 

The assembly of the elastic disk 6 on the 
valve-body 2 Is, therefore, performed by slipping 
into the central hole 10 of the disk 6 the central 
core 5 belonging to the valve-body 2 and fitting its 
external perimetral edge 9 Into the annular under- 
cut groove 8. 

Thus the elastic disk 6 is firmly attached to the 
valve-body 2 through Its external perimetral edge 
9, while the Internal edge 11 of its central hole 10 
elastically contrasts against the tapered part 12 of 
core 5 and it can vertically move with a relative 
motion in relation to said central core, under the 
thrust of an overpressure forming within the con- 
tainer. 

It can particularly be observed, again in Rg. 1, 
that the edge of the central hole 10 of disk 6 
presents a straight outline, whose edge 11 adheres 
to the corresponding tapered surface 12 of the 
central core 5 of varve-body 2. 

While in operation, if the pressure in the inte- 
rior 13 of container 4 is lower than the pressure of 
the external environment 14, disk 6 acquires the 
position represented In Rg. 1, that Is the edge of 



its outline 11 adheres to the tapered surface 12 of 
the central core 5 of the valve-body 2, due to the 
atmospheric pressure, operating on the surface 19 
of disk 6, which is higher than the pressure within 

5 the interior of container 13. 

In these conditions the external environment 14 
and the interior 13 of container do not commu- 
nicate with each other. 

Whenever, the pressure in the interior of con- 

to tainer 4 is higher than the pressure of the external 
environment 14, this overpressure exits through the 
holes 15 on the bottom 16 of the valve-body 2 and 
pushes against the underside surface 17 of disk 6 
causing the edge 11 of the central hole 10 to rise. 

is In this condition, as can be seen in Rg. 2, the 
edge of the central hole 10 of disk 6 and the 
tapered surface 12 of the central core 5 of the 
valve-body 2 are no longer in contact, so that the 
annular section 18 opens up and through this the 

20 fluid flows from the interior 13 of container 4 to the 
external environment 14. 

The flow from the interior 13 of the container 
towards the exterior 14 goes on till a new condition 
of overpressure of the external environment 14 in 

25 relation to the internal environment 13 establishes 
itself. This re-establishes on the external surface 19 
of disk 6, a force that brings again edge 11 in 
contact with the sealing tapered surface 12. 

It is interesting to note that the overpressure in 

so the interior 13 of container 4 can be caused by 
phenomena of decomposition of the material which 
is contained therein; in this case the substance 
exiting through the annular section 18 will be the 
gas produced by the decomposition of the product 

35 itself. 

In other cases in the Interior 13 of the container 
4 there can be a fluid, possibly a thick fluid such as 
a shampoo or a liquid soap; in this case the inter- 
nal overpressure can be a mechanic pressure that 

40 can caused , for Instance, by the hand when 
squeezing the exterior of the elastic container 4. 

In this case disk 6 will rise because of the 
Internal overpressure exerted by the fluid contained 
in container 4 on the underside surface 17 of disk 

45 6. 

In this case there will be an outflow of the 
contained product through the annular section 18. 

in this case too, the flow continues through the 
annular section 18 as long as the external mechani- 
se* cal pressure operating on the container 4 exists. 

When this mechanical action stops the external 
pressure exerted on the surface 19 of disk 6. 
brings ft back to the sealing position. 

The sealing action can possibly be increased 
55 by creating a light depression In the Interior 13 of 
container 4, which can be obtained by exerting a 
mechanical squeezing action on the container 4 In 
the orthogonal direction in relation to the previous 
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direction. 

It has been observed that the sealing surface 
between the elastic disk 6 and the vaive-body 2 is 
realized by the edge of the central hole 10 of disk 
6 which adheres because of an elastic pressure to 
the tapered surface 12 of the central core 5 of 
valve-body 2. 

Since the surfaces in contact present quite a 
limited extension, it is easy to understand why the 
seal is insured even when, after a period of time, 
some aging phenomena may arise, which will 
cause a progressive increase of its stiffness. 

Moreover, since the edge of the elastic disk 6 
rests against the tapered surface 12, this contact 
favours the outlet of the fluid from the interior of 
the container to the exterior, while it prevents the 
entry of fluid from the environment 14 into the 
interior 13. 

Another embodiment of the invention based on 
the same idea of solution is represented in Fig. 3, 
wherein it can be observed that elastic disk 6 
creates the seal by contrast of the annular surface 
around the edge 11 against a surface 35, which is 
the upper flat surface of the cylindrical base 31 of 
the central core 33. 

ft can be understood that when the internal 
overpressure causes the elastic disk 6 to rise, it is 
no longer supported by surface 35 and, therefore, 
the fluid comes out of the container. 

it will be pointed out that both in the embodi- 
ment of the invenSon of fig. 1 and in that of Rg. 3, 
the elastic membrane 6 has me groove 8 whose 
planar position is lower than the surface on which 
the edge 11 of its central hole 10 rests. Thus the 
membrane 6 is always elastically stressed, so that 
the edge 8 or the area surrounding this edge 
always presses on the surface against which it 
rests, thus insuring the seal 

Another embodiment of the invention Is repre- 
sented In the Rgs, 5 and 6. 

in Rg. 5 the elastic disk 6, always anchored 
within groove 8, presents the edge of its central 
hole 10 resting on a surface 21 which is part of the 
central core 20 belonging to the bottom of cap H. 

In this case, too. has been observed. In the 
embodiment of fig. 1 and Rg. 3. the surface 21 of 
the central core 20 is at a higher level man the 
groove 8, so as to Insure also the elastic tension of 
disk 6 resting on the surface 21. 

When the overpressure of me Interior 13 of 
container 4 exceeds the external atmospheric pres- 
sure, disk 6 rises, as can be observed in Rg. 6, 
and causes the overpressure in the interior of the 
container to escape through the holes or the slits 
15 belonging to the bottom of cap 2. It can be 
observed that in all the embodiments of the inven- 
tion the slits 15 can be varied in number and 
arrangement although it Is better to distribute them 



symmetrically on the lower bottom 22 of the cap 2. 
Rg. 7 and Rg. 8 show another embodiment of the 
valve of the invention wherein the central surface of 
the valve-body is a plane surface, as is shown in 

5 Rg. 5, but in the case of the Rgs. 7 and 8, the 
central area of the valve-body presents a support- 
ing plane 23 at a lower level in relation to the 
groove 8 holding the external perimeter 9 of disk 6. 
In this case the bottom of the valve-body 2, on 

w which disk 6 rests, Is shaped so that disk 6 is 
made to bend downwards, so that it insures the 
seal on surface 23 of the whole area around the 
central hole 10. 

Rg. 8 shows valve 1 with the disk 6 pushed 

is upwards because of the overpressure within the 
interior 13. 

Rg. 9 and Rg. 10 show another embodiment of 
the unidirectional valve in which in the central area 
36 of the valve-body there is a partially spheric cap 

20 37 on which the edge of hole 10 of disk 6 rests. 
Groove 8 holding the perimeter of disk 6 is lower 
than base surface of cap 37 so that, even when 
resting, the disk is elastically deformed and. there- 
fore, under tension. 

26 When the overpressure in the interior of the 
container 4 exceeds the atmospheric external pres- 
sure, disk 6 rises and the gas escapes through the 
hole 10, can be observed in Rg. 10. 

A further embodiment of the valve of the inven- 

30 tion is represented in fig. 11. where It can be 
observed that valve 1. instead of presenting a 
flanged edge, is applied dfeectiy to neck 41 of a 
container 43 by means of thread 42 obtained on 
valve-body 40. 

ss This embodiment concerns the case In which 
the unidirectional valve of the invention is appGed 
to a container holding shampoo, for instance, or a 
liquid soap. 

In this case, when operating with the hand and 

40 pressing on the exterior of the container 6, an 
overpressure In relation to the external environment 
is created in the interior 44 , so that disk 46 rises 
and the fluid contained In the interior of the con- 
tainer 43. flows towards the exterior through the 

45 holes 45 which are on the bottom of valve-body 40. 
When the action of the external pressure stops, 
the elastic disk 6 resumes its seafng position, 
thereby stopping the flow. 

In order to guarantee the seal in me closed 

so position 8 wfll be sufficient to dimension me area of 
the surfaces of the elastic disk 6, so that the 
atmospheric pressure operating on the external 
surface Increased by the stiffness of the material, 
exceeds the weight of the fluid held in container 

ss 43, which when flowing through the holes 45, acts 
on the internal surface 48 of disk 46. 

On Ote basis of what has been described, it 
can be understood that the valve of the invention, 

4 
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whatever its embodiment based on the same idea 
of solution, fulfils the proposed purpose. 

Moreover, during the manufacturing stage, 
changes and. variations may be applied the valve of 
the invention, such as the modification of the diam- 
eter of valve-body 2. or of the thickness of the 
elastic disk. Said changes and variations will, how- 
ever, not exceed the scope of the invention^ such 
as it is protected In the following claims. 



Claims 

1) A unidirectional valve for fluids, comprising: 

- a body (2;42) essentially having the shape of a 
cylindrical cap, preferably made of plastic material 
and presenting a plurality of holes or sfits (15;45) 
on the bottom (2) and suited to put into commu- 
nication the interior (13) of a container with the 
external environment 

- a thin elastic and flexible disk (6) made of rubber 
or plastic material cooperating with the body (2,42) 
of the valve, and presenting at its center a circular 
hole (10), characterized in that the disk (6) is at- 
tached to the valve-body (2,42) through the inser- 
tion of its perimetral edge, into an annular groove 
(8),which is present on the internal lateral wall of 
the valve-body, and in that such a disk creates the 
seal with the body of the vaive, by the elastic 
contrast of the edge (1 1) of its central hole, or of an 
area around this edge, against a corresponding 
edge or surface (1 23521.23,37) belonging to the 
central area of the body of the vaive. 

2) A unidirectional valve according to claim 1, 
characterized in that the annular groove (8) of the 
body of the valve is created by an annular projec- 
tion (7) which Is present on the Internal lateral 
surface of the valve-body. 

3) A unidirectional valve according to claim 2, 
characterized in that the projection (7) which cre- 
ates the annular groove on the internal lateral sur- 
face, has a semicircular cross-section. 

4) A unidirectional vaive according to claim 1, 
characterized in that the central area of the body of 
the valve presents a cylindrical core (5) attached to 
the base by tapered area (12), against which the 
edge (11) of the hole of the disk elasficaily con- 
trasts thus creating the seal. 

5) A unidirectional valve according to claim 1, 
characterized by the fact that the central area of 
the body of the valve presents a cylindrical core 
(33) with a flat surface (35), against which the edge 
(11) of the hole of the disk and the annular area 
adjoining it elastically contrasts thus creating the 
seal. 

6) A unidirectional valve according to claim 1, 
characterized in that the central area of the body of 
the valve presents a central core (36) In the shape 
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of a cap (37) against the surface of which the edge 
of the hole of the disk (6) elastically contrasts thus 
creating the seal. 

7) A unidirectional valve according to claim 1, 
characterized in that the cental area of the valve- 
body presents a flat surface (21; 23) at a level 
which is higher or lower than the annular groove (8) 
lodging the disk of the valve, so that the edge (11) 
of the hole of disk elastically contrasts against the 
flat surface thus creating the seal. 

8) A unidirectional valve according to one of 
the preceding claims, characterized in that it 
presents a thread (42) on the lateral edge of the 
valve-body, suited to the connection with the neck 
of a container, which is also threaded. 
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